Figure S3
. Laboratory XRD patterns of the post milled 1:2 ZnCl 2 /2LiBH 4 . The asterisks and pound sign indicate the position of diffraction peak arising from LiCl and Li 2 ZnCl 4 , respectively. According to the previous literature, S1 the ball milled product of ZnCl 2 /2LiBH 4 turns out to be mixed-metal(Zn-Li) borohydride. So it is highly possible that the synthesis via ZnCl 2 /2LiBH 4 should follow the pathway below: 3ZnCl 2 +6LiBH 4 2LiZn(BH 4 ) 3 +2LiCl+Li 2 ZnCl 4 Figure S4 . The TPD result of Zn(BH 4 ) 2 ·(NH 3 ) 2 , which gave a release of 5.7 equiv. gas. By combination with the TG results, this 5.7 equiv. gas can be safely ascribed to the quantity of H 2 . weight loss (wt %) Figure S8 . The TPD and TG results for the Zn(BH 4 ) 2 ·2NH 3 (2LiCl)/LiBH 4 . TG result shows that this sample gave a weight loss of 9.2 wt.% by 500 o C. From the TPD, the total gas released is 4.6 mol/g by 500 o C. It fairly confirms that only hydrogen is released for this sample by heating to 500 o C.
